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Grapple accumulator for tree trunks - includes articulated arm pivot 
mounted adjacent one end of grapple arms frame 
LOGGING DEV CORP 27.04.76-CA-251 116 
Q38 (08.08.78) A01g-23 B66f-09/l 8 
Articulated arm is pivotally mounted adjacent one end to a 
frame having grapple arms, the arm comprising a rigid 
lever and a rigid finger. There are means associated with 

the lever resisting 
pivotal movement re- 
lative to the frame. 
Interengageable stops 
respectively on the 
finger and lever limit 
') pivotal movement of 
/ the finger in each of 
/ opposite directions 
^/| about its pivotal con- 
5? j nection to the lever. 
. n j A power actuator is 
V attached to the finger 
and attached to the 
frame for pivotally 
moving the lever arm 
relative to the frame 

and the finger relative to the lever arm. 

The frame has one arm mounted on it and a second 
arm pivotally attached to the frame for swinging toward 
»?awly from the first. The arms define a jaw for a tree 
or group of trees, and the second arm comprises a lever 
arm pivotally attached adjacent one end of the frame. A 
finger is pivotally attached adjacent an opposite end. An 

ntf rengageable stop on the lever arm and finger limit piv- 
otal movement of the latter relative to the lever arm A 
power actuator connected to the f 5*™^ 

swinging movement. 27. 4. 76 as 251 1 1 6 ( 1 5 PP 926) 
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This invent lou relates lu a device for use in cunjuuctiun with 
a grapple for accumulating slender articles, such as trees, poles or 
the like, as they are collected and to a tree felling head Incorporating 
such device. 

Although the specific purpose of the present Invention is con- 
cerned with apparatus for accumulating trees as they are harvested, it 
will be appreciated, from the detailed description to follow, the apparatus 
per se may be utilized to provide a grapple of novel construction and 
operation. 

Tree felling heads having apparatus thereon for accumulating 
trees as they are harvested are known in the art and reference may be 
had to Coffey's Canadian Patent 911,860 issued October 10, 1972; Smith's 
Canadian Patent 961,383 issued January 21, 1975; Kurelek's U. S. Patent 
3,875,983 Issued April 8, 1975; larocci's et al U. S. Patent 3,866,985 
issued June 3. 1975; Tucek's U. S. Patent 3,910,326 issued October 7, 1975 
and U. S. Patent 3,911,981 issued October 14, 1975; and Coughran's 
OnaHian Patent 987.449. 

From the foregoing references it will be seen the accumulator 
type grapple may be an assembly complete in Itself or a separate assembly 
used in conjunction with a regular grapple for retaining trees in the 
grapple while it is opened to receive further trees. In the latter 
instance, an articulated arm is provided with power means for sna'.-.lng 
It out from between the collected trees. 

A principal object of the present invention is to provide an 
Improved device for use in accumulating slender articles simplifying 
construction and operation thereof. 

Accordingly, there is provided In accordance with one aspect 
of the present Invention an articulated arm adapted to be pivotal ly 
mounted adjacent one end thereof to a frame having grapple arms thereon 
to provide an accumulator type grapple, said articulated arm comprising 
a rigid lever member and a rigid finger member plvo tally attached thereto 
and freely movable, means associated with said lever resisting pivotal 
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movement thereof relative to said I raoe, ImrreiigaRoable stop means 
respectively on the finger and lever member Halting pivotal movement 
or the finger in each of opposite direct ions about Its pivotal connection 
to the lever member, and a power actuator attached to the finger member and 
adapted to be attached to the frame for plvotally moving the lever arm 
relative to the frame and the finger relative to the lever arm. 

In accordance with a further aspect of the present invention 
there is provided a grapple fur use In collecting and handling trees 
comprising a frame having a first arm mounted thereon and a second arm 
plvotally attached to the frame for swinging toward and away from the 
first arm, said arms defining a Jaw for receiving and embracing a tree 
or group of trees, said second arm comprising a lever arm plvotally 
attached adjacent one end thereof to the frame and having a finger 
member plvotally attached thereto adjacent an opposite end thereof, 
means associated with said lever arm resisting movement of the same 
in at least one of the directions of movement thereof toward and away 
from said first arm, interengageable atop means on said lever arm and 
finger member limiting pivotal movement of the latter relative to the 
lever arm in each of opposite directions, and power actuator means 
connected to said fr„-me and finger member to effect swinging movement 
of each of said lever arm and finger member about their respective 
pivots. 

The invention is illustrated by way of example with reference 
to the accompanying drawings wherein: 

Figure 1 is a side elevatlonal view of a felling head 
Incorporating a device constructed In accordance with the present 
invention; 

Figure 2 is a partial sectional top plan view illustrating 
details of the device constructed in accordance with the present 
invention; 
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Figure S is a front «-Uvut iunat vW-w of Figure 2; and 
Figure 4 is a pari Ml sectional right-hand elevatlonal view 
of Figure 2. 

Referring now in detail to the drawings, there is Illustrated, 
in Figure 1, one preferred embodiment of the invention consisting of 
a tree feiiing head iO having a device 20. provided in accordance with 
another aspect of the present invention, attached thereto. The felling 
head per see is described in detaii in applicant'*. Canadian Patent 980.663 
issued December 30, 1975and consists generally of a rigid frame 11 having 
a grapple 12 and a tree severing device 13 attached thereto. The frame 
11 is provided with abutments 14 and 15 at opposite ends thereof to 
stabilise trees grasped by the grapple 12. The grapple consists of a 
pair of arms 12A and 12B pivotaily mounted on the frame by respective ones 
of a pair of pivot pins 12C and control lably moved by a hydraulic piston 
cylinder power actuator assembly 12D. The tree severing device 13 has 
shear blades mounted on the free end of respective ones of a pair of 
arcs 13A pivotaily attached to the frame by respective ones of a pair 
of pivot pins 13B, the arms being controllably moved by a hydraulic 
piston cylinder power actuator 13C. The operation of tree foiling heads 
is well known and it is deemed unnecessary to discuss the same 
herein. 

Referring now to Figures 2 to 4 inclusive, the device 20 consists 
of a rigid frame member 30 having a pair of articulated arms 40 pivotaily 
attached thereto by respective ones of a pair of pivot pins 41 and 
swingabiy controlled by respective ones of a pair of hydraulic actuators 

60. 

The frame M Is a weldment consisting generally of a pair of 
flanges 31 and 32 interconnected by a web 33 and reinforced by gussets 
34. Lugs 35 are secured to the web 33 and gusset plate 34 and have 
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aligned apt.- retires lor receiving pivot pins 61 connecting one end of 
the hydraulic cylinder units 60 to ihc frame. A bar member 36 Is 
attached to flange 31 and extends laterally the rebeyond for receiving 
bolts 37 to anchor the, device 20 to a flange 16 attached to the frame 
11 of the felling head and, as seen from Figure 1, such flange constitutes 
part of the mounting bracket for the arms of the grapple and tree 
severing device. The frame 30 of device 20 is further attached tc the 
felling head frame 11 by studs 38 threaded Into a spacer block 39 
attached to the frame 11 of the felling head by means of welding or the 
like* 

Each articulated arm 40 consists of a primary member or lever 
arm 42 and a secondary member or finger 43 pivo tally Interconnected by 
a pivot pin 44. Pivot pin 44 is disposed adjacent one end of the lever 
arm 42 and the opposite end of the lever arm is pivo tally connected to 
the frame 30 by the pivot pins 41, pivot pins 41 being securely retained 
in flange 32 and bar 36 of the frame 30. The lever arms are I-beams 
sr.d have 2 sleeve 45 rigidly f*tf , ' , bH th*»rato and which are journalled 
on respective ones of the pair of pivot pins 41. The pins 41 have a 
segmental portion of the head removed providing a flattened face 46 
which bear 8 against a bar member 47 attached to flange 32 preventing 
rotation of the pins. The pair of lever arms 42 are interconnected by 
a tension coil spring 70 resiliently urging the free end of the lever 
arms in a direction toward one another. 

Each finger member 43 is a rigid weldment having a curved face 
plate 49 for engagement with the trees accumulated in the Jaw defined 
by the pair of articulated arms 40. The curved face plate 49 has a 
portion 50 turned Inwardly partially around a sleeve 51 secured to the 
finger and journalled oa the pivot pin 44. A pair of lugs 52 are 
rigidly secured to the sleeve 51 and have aligned apertures receiving 
plvoc pins 62 attaching the piston rod portion of power actuator 60 
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to the finger, ben ol I he Kvcr arm. 42 has n channel member 53 
rigidly secured thereto and e»u„din B transverse to the length thereof. 
The channel 53 cn*,r=- the lace plate 49 of the f ln B er providing a 
stop limiting pivotal movement o. the finger relative to the lever arm 
in one direction, such limit position being Illustrated In phantom 
in Figure 2 and designated A. Swinging M of the finger in the 
opposite direction about pivot pin 44 is limited by engagement of the 
lugs 52 with the channel member 53. The swinging movement of the 
finger on the lever arm Is thus limited in its travel permitting the 
use of a single hydraulic actuator to control movement of the articulated 
am associated therewith a. -ell as movement of the finger relative 

to the lever am. 

A tension spring 70 anchored respectively at opposite ends 

to respective ones of the pair of lever arms 42 urges the free outer end- 
thereof in a direction toward one anotUer. The tension of the spring 
is correlated with the relative positioning of pivot pins 61. 62. 41 
a »d 44 such that when the finger 1. in the position Illustrated in 
phantom and designated A. retraction of the pouer acLi-tor cylir.ier 
causes the finger to pivot to the position illustrated in solid line 
before lever arm 42 pivots relative to the frame 30 about pivot pin 41. 
At the position illustrated in solid line, lug 52 1. In engagement with 
.top member 53 on the lever arm 42 and further retraction of the power 
actuator 60 then causes the lever arm 42 to pivot about pivot pin 41 
-oving the articulated arm to a position Illustrated partly in phanto- 
and designated B. By this arrangement, only one hydraulic cylinder 
assembly 60 I. required for each articulated arm and .till permits 
snaking out the finger from between tree, during th. accumulation of 
trees. 

From Figure 1 It will be readily apparent the device 20 1. 
arranged relative to th. grapple 12 such that they each embrace the 
^ tree or group of tree.. When . tree 1. harve.ted it 1. grasped by 
grapple 12 a»i after being severed fro. It. root, b, th. .hear 13 1. 
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forcibly moved Into an accumulat lug po&il loti by the f Infers 43. On 
harvesting •> further irtc, ti Is grasped by the arms of grapple 12 and 
the articulated firms 40 of device 20 are then snaked out froa between 
the trees by actuation of power actuators 60 and then manipulated to 
embrace the further Itorvestcd tree which, after being severed froa its 
roots, is again pressed against the previously collected trees by the 
finger members 43. 

Although the device 20 illustrated in the drawings has a pair 
of articulated arms 40 which operate In conjunction with grapple 12 
for accumulating trees as they are harvested. It is possible to use only 
one articulated ana 40 to accomplish the same purpose, i.e. retain trees 
in the Jaw of the grapple 12 while it Is opened to receive further trees* 
Also it will be apparent that in the device Illustrated In Figure 2 
one of the pair of articulated arms 40 may be replaced by a single 
rigid arm or finger secured to and projecting from the frame 30 serving 
as an abutment for the trees. In such instance the one articulated arm 
would be swingably mounted for movement in a direction toward and away 
from the rigid arm. 

It will also be apparent the device 20 Illustrated in 
Figures 2, 3 and 4 may be used solely as a grapple for handling poles, 
logs, trees or the like and not in conjunction with a felling head 
or another grapple as disclosed hereinbefore in applicant's preferred 
embodiment directed to accumulating trees as they ore harvested. 

In a further modification to the apparatus, coll spring 70 
Illustrated in Plgure 2 interconnecting arms 42 may be replaced, if 
desired, by a single curved leaf spring. I.e. leaf spring shown in 
phantom and designated 70A in Figure 2 attached at opposite ends to the 
web of the I-beam type arms 42. This may be preferred in some Instances 
where operation of the coll spring may be h led e red by pieces of 
branches getting stuck between adjacent helices of the coll* The 
coll spring may also be replaced by an elastic member and furthermore 
any of the spring means may be anchored at one end to the frame and 
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at the other enJ lu lever nrm 42, in which case a up ring member would 
be required for each of the pair of ^rms. Also, If desired, resilient 
biari of the areas 42 may be provided by a coil spring arranged around or 
in sleeve 45 and anchored at one end to the sleeve and, at the other 

end, to frame 30. 

In a still further modification coil spring 70 may be dispensed 
with and Instead of having the free end of lever arms 42 biased In a 
direction toward one another, means may be provided restraining pivotal 
movement of the respective arms relative to the frame 30. One such 
10 means is illustrated in Figures 3 and 4 and consists of one or more 
Belleville washers 80 on the respective pivot pins 41 held in a state 
of compression between flanges 31 and/or flange 32 and the adjacent 
outer face of the arm 42. A Belleville washer is a cone-type 
washer well known in the art and need not be described in further 
detail. Alternatively, means resisting pivotal movement of the 
arms 42 on the frame 30 may be provided by a frlctlonal fit of pin 
41 in the sleeve 45 of the arm in which case, if desired, sleeves 45 
may also be provided with a rubber bushing illustrated in phanton in 
Figure 4 and identified by reference numeral 90. If desired, the means 
20 80 and/or 90 resisting pivotal movement of the arm may be used in 

combination with the previously described spring means resiliency biasing 
the free end of the arms 42 in a direction toward one another. The 
purpose of the means resisting movement of the arm* is to cause finger 
members 43 to be moved on their respective pivots 44 by actuators 60 
before effecting pivotal movement of the arms 42 on their pivots 41. 
Movement of the arms 42 by actuator 60 is thus by way of a lost motion 
action, the amount of which lost motion is determined by engagement of 
the face plate 49 and lugs 52 with abutment 53. Engagement of the face 
plate 49 and lug 52 with the member 53 defines opposite Halts for 
30 movement of the finger relative to respective ones of the lever arms 42. 

Also, if desired, pivotal movement of arms 42 on their respective 
pivots 41 may be restricted to a limited arc by stop members (not shown) 
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U.T example .irroii K ed on frame 10 and/or plaic 16 and cngageable with 
respective one- of the arms. Such stops may limit the arcuate movement 
of the respective arms in each of opposite direct lone of pivotal movement 

of such arms. 
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The emfcudlmeaih of the Invention In whirl, an exclusive property 
or privilege «•» tlalned arc defined an follow*: 

1. A device for use In accumulating slender articles, such as 
tree., log- or the like. In a grapple comprising an articulated arm 
adapted to be plvotally mounted adjacent one end thereof to a frame 
having grapple arms thereon, said articulated or. comprising a rigid 
lever member and a rigid finger member plvotally attached thereto, 
means associated with said lever member restraining pivotal movement 
thereof relative to the frame in at least one direction of pivotal 
movement thereof, interengageaole stop means respectively on the 
finger and lever member limiting pivotal movement of the finger in 
each of opposite directions about its pivotal connection to the lever 
.ember. «■ • "tuator attached to the finger member and adapted 

to be attached to the frame for pivoting the finger relative to the 
lever member and the latter relative to the frame through a lost motion 
action limited by said stop means. 

2. A device aa defined in claim 1 including a secoud «r« 
disposed to coact with the articulated arm to provide a grapple jaw. 

3. A device as defined in claim 2 wherein said second arm 
is a swingably mounted articulated arm comprising a lever member, 
finger member and power actuator as defined in claim 1. 

4. A device as defined in claim 1 wherein said means restraining 
movement of said lever member comprises a spring. 

5. A device as defined in claim 4 wherein said spring and 

power actuator are interrelated such that pivotal movement of the finger 
relative to the lever member in a direction tending to bring such 
member, into alignment end-to-end is effected before pivotal movement 
of the lever arm relative to the frame co— nee. in a direction agaln.t 
the tension of the spring. 

y 
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6, A grapple for use in collect Ing and handling blender articles, 
audi as poles, trees or the like, comprising a frame having a first arm 
mounted thereon and a second arm plvotally attached to the frame for 
swinging toward and away from said first are, said arms defining a Jaw 
for receiving and embracing a tree or group of trees, said second arts 
comprising a lever arm plvotally attached adjacent one end thereof to the 
frame and ha v lug a finger member plvotally attached thereto adjacent 

* 

an opposite end thereof, means operatlvely associated with said lever 
arm resisting pivotal movement thereof In at least of its directions of 
movement toward and away from said first arm, lnterengageablc stop means 
od said lever arm and finger member limiting pivotal movement of the 
latter relative to the lever arm In each of opposite directions, and 
power actuator means connected to said frame and finger member to effect 
swinging movement of each of said lever arm and finger member about 
their respective pivots* swinging of the lever arm having lost motion 
caused by pivoting of the finger relative to the lever arm and limited by 
said stop means* 

7. A grapple as defined In claim 6 wherein said first arm Is 
plvotally mounted on said frame* 

4 

8. A grapple as defined In claim 7 wherein said first arm Is 

a duplication of said second arm Including a power actuator for control lably 
moving the same* 

9* A device as defined In claim 6 wherein said means restraining 
movement of said lever member comprises a spring* 

10. A device as defined In claim 9 wherein said spring and power 
actuator are Interrelated such that pivotal movement of the finger 
relative to the lever member in a direction tending to bring such 
members Into alignment end-to-end Is effected before pivotal movement 
of the lever ar» relative to the frame commences in a direction agalnit 
the tension of the spring* 

10 
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11. A grapple ub defined In claim 7 wherein said first arm 
is a duplication of said second an. Including a power actuator fur 
controllably moving the same and wherein said means restraining movement 
of said lever member comprises a spring; said stop means and spring 
means being interrelated such that the finger is pivoted relative to 

the lever arm before pivotal movement of the lever arm relative to the 

frame against the tension of the spring means. 

12. A device for harvesting trees and collecting the trees as 
they are harvested, comprising In combls- ::on: 

(a) a frame; 

(b) a grapple mounted on the frame and arranged for 
grasping the trunk of a standing tree; 

(c) a tree severing device mounted on said frame and 
arranged for severing the trunk of a standing tree 
grasped by the grapple at a position therebelow; and 

<d) at least one articulated arm swlngably mounted on said 
* f^r ioveser*: frep cr« «o-1Mnn to another 
where In a first position the trunk of a tree can be 
placed in the grapple and in a second position it 
presses against the tree retaining the same in the 
jaw of the grapple while the latter Is opened to 
receive a further tree, said articulated arm comprising: 

(I) a primary member plvotally attached adjacent one 
end thereof to the frame and having a finger 
member plvotally attached thereto adjacent an 
opposite end thereof; 

(II) Interengageable stop means on said primary member 
and finger for restricting pivotal movement of 
the latter relative to said primary member; 

(III) a power actuator operatlvely connected to said 
frame and finger member for pivoting the finger 

11 
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relative to the primary member generally In 
directions toward and away from aald rrame and 
for pivoting aald primary number relative to 
said frame; and 
(lv) mean* operatlvely associated with said primary 

member restraining pivotal movement of the same. 

13. A device as defined in claim 12 wherein there are two 
articulated *rms swingably mounted on the frame for grasping a tree 
or group of trees grasped by the grapple. 

M. A device as defined in claims 3. 8 or 13 including stop means 
od said frame engageable with said articulated arms to limit pivotal 
movement of the same relative to said frame in each of a Jaw open and 
closed position* 

15. A device as defined lo clal. 12 wherein aald aeaoa restraining 
pivotal noveaeot of the primary «»bers coaprlsea a spring. 

. - , t . « ,.t._- r 4»« a»fd wtf»ana restraining 

16. A device as oeiincu tn u*a*.a *-» - i - cl " 

pivotal movement of said primary .cbere comprises spring -eans resiliency 
urging the free ends of such .cabers in a direction toward one another. 
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